Atorvastatin inhibits renal crystal retention in a rat stone forming model.
The interactions between crystals and renal tubular cells are important factors in urolithiasis formation. Moreover, some reports have suggested the involvement of renal tubular cell injury in crystal-cell interaction processes. Atorvastatin, which is a competitive inhibitor of 3-hydroxy-3-methylglutaryl coenzyme A, is prescribed to decrease high cholesterol levels, and it has anti-inflammation and anti-oxidization activities. Atorvastatin is also reported to control transforming growth factor-beta1 expression. We investigated whether atorvastatin can prevent renal tubular cell injury by oxalate and inhibit renal crystal retention. Ten-week-old specific pathogen-free male Sprague-Dawley rats were used. Atorvastatin (2 mg/kg) in 0.5% carboxymethyl cellulose was administered orally daily for 2 weeks. The rats were separated into 4 experimental groups, including group 1--water and 0.5% carboxymethyl cellulose daily, group 2--water and atorvastatin in 0.5% carboxymethyl cellulose daily, group 3--1% ethylene glycol dissolved in water, 0.5 mug vitamin D3 dissolved in 1 ml salad oil and 0.5% carboxymethyl cellulose daily, and group 4--1% ethylene glycol dissolved in water, 0.5 microg vitamin D3 dissolved in 1 ml salad oil and atorvastatin in 0.5% carboxymethyl cellulose daily. The ethylene glycol model of hyperoxaluria and the effect of atorvastatin treatment were analyzed in groups 1 to 4. Urine samples were collected every 24 hours in metabolic cages and analyzed immediately or stored at -70C until analysis. The rats were sacrificed after 2 weeks and the kidneys were removed for further examination. We measured urinary N-acetyl glucosaminidase levels as a biomarker of renal tubular cell injury and urinary 8-OHdG as a biomarker of oxidative stress in 24-hour urine samples. Removed kidneys were used for quantitative analysis of the superoxide dismutase level and the detection of apoptosis. Finally, we measured the amount of crystal deposits in renal tubular cells. Urinary N-acetyl glucosaminidase and 8-OHdG levels were decreased significantly by atorvastatin treatment in this stone forming rat model. Atorvastatin treatment increased the superoxide dismutase level and inhibited the degree of renal tubular cell N-acetyl glucosaminidase compared with stone forming control group 3. A decrease in renal crystal retention was noted when excised kidneys were evaluated following atorvastatin treatment. Atorvastatin was found to have inhibitory effects on the renal tubular cell injury and oxidative stress caused by oxalate and crystals. Atorvastatin inhibited renal crystal retention. We believe that atorvastatin could help prevent and treat renal crystal formation.